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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -3,5-28 as originally filed 

4,4a-4b as received on 1 9/07/2001 with letter of 1 9/07/2001 

Claims, No.: 

1 .42 as received on 1 9/07/2001 with letter of 1 9/07/2001 

Drawings, sheets: 

1/1 9-19/1 9 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3: With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

E the claims, Nos.: 43-48 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
H restricted the claims. 
E3 paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 
68.1 , not to invite the applicant to restrict or pay additional fees. 

This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is . 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

H all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-42 

No: Claims 



2. 
3. 



Form PCT/1PEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US00/20748 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-42 



Industrial applicability (IA) Yes: 

No: 



Claims 
Claims 



1-42 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention 

The application lacks unity within the meaning of Rule 13.1 PCT because for the 
reasons given below, the following (groups of) inventions are not so linked as to form a 
single general inventive concept: 

(1) Claims 1 to 16 and 42: Electrical connector for interconnecting terminals on a 
flexible circuit member with terminals on a second circuit member, interconnect 
assembly using the same, and method of manufacturing the same, 

where a plurality of elongated contact members are positioned along the 
central axis of through holes in a housing, with both ends of the contact members 
extending above a respective surface of the housing to couple with respective 
circuit members, and where a resilient member controls the movement of the 
contact members along their central axis, 

characterized in that the resilient member comprises a compliant 
encapsulating material between a portion of the through holes and a portion of the 
respective contact members. 

(2) Claims 17 to 41: Electrical connector for interconnecting terminals on a 
flexible circuit member with terminals on a second circuit member, interconnect 
assembly using the same, and method of manufacturing the same, 

where a plurality of elongated contact members are positioned along the 
central axis of through holes in a housing, with both ends of the contact members 
extending above a respective surface of the housing to couple with respective 
circuit members, and where a resilient member controls the movement of the 
contact members along their central axis, 

characterized in that the resilient member comprises the flexible circuit 
member, to which the contact members are attached by one of their ends. 

1 . Document D1 = US 5 252 91 6 A discloses (see in particular figures 1 and 2 and 
accompanying text) an electrical connector in an electrical interconnect assembly, 
and a method of manufacturing the same, where a flexible circuit member (30) is 
electrically interconnected with a second circuit member (see the circuit elements 
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on printed circuit board 12), comprising: providing a housing (support plate 16) 
with a plurality of through holes (bores 20) extending between a first and a second 
surface of housing (16) and defining a central axis; positioning a plurality of 
elongated contact members (test probes 24) in the through holes (20) along their 
central axes, the contacts having first (28) and second (26) ends extending 
respectively above the first and second surface of housing (16); retaining the 
electrical contact members (24) in through holes (20) by a resilient member 
(elastomeric diaphragm 42; see column 7, lines 23 to 24) such that the movement 
of the contact members (24) along their respective central axes is controlled; and 
electrically coupling the first ends (28) with the terminals (22) of a flexible circuit 
member (30). 

2. The following technical feature of the claims of the first group of inventions can be 
seen to make a contribution over the above teaching of D1 and is therefore 
considered to be an STF of the invention in the sense of Rule 13.2 PCT: 

. The resilient member comprises a compliant encapsulating material between 
a portion of the through holes and a portion of the respective contact 
members. 

The objective technical problem to be solved by this STF may be seen as 
retaining the contact members in the through holes while keeping the connector 
as thin as possible. 

3. Likewise, the STF of the second group of inventions is: 

The resilient member comprises the flexible circuit member, to which the 
contact members are attached by one of their ends. 

The objective technical problem to be solved by this STF may be seen as 
retaining the contact members in the through holes by using a part external to the 
connector, thus simplifying the manufacturing process of the connector. 

4. Thus, the (groups of) independent claims mentioned above do not present a 
single common STF, nor are these STF's corresponding ones, since they do not 
solve a single common objective problem. Therefore, the technical relationship 
required by Rule 13.2 PCT is not present between these groups of claims. 
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R ItemV 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive st p 
or industrial applicability; citations and explanations supporting such statem nt 

1 . Reference is made to the following documents: 

D1 : US 5 252 91 6 A (M.A. SWART) 1 2 October 1 993 

D2: US 4 1 18 090 A (L.G. DEL MEI) 3 October 1978 

D3: WO 98/13695 (PRIMEYIELD SYSTEMS) 2 April 1998 

D4: US 5 723 347 A (T. HIRANO et al.) 3 March 1998 

D5: US 5 412 329 A (S. UNO et al.) 2 May 1995 

D6: EP 310 302 A (MINNESOTA MINING) 5 April 1989 

D7: US 5 645 433 A (D.A. JOHNSON) 8 July 1 997 

2. Attention is drawn to Re Item VIII, sections 1 and 2, below, concerning the 
interpretation of claims 1 , 2 and 17. 

3. The subject-matter of independent claims 1 and 42 does not meet the 
requirements of Article 33(3) PCT regarding inventive step with respect to 
documents D2 and D7. 

3.1 . Document D2 (see in particular figures 1 and 2 and accompanying text) describes 
an electrical connector, and a method of manufacturing the same, comprising: 
providing a housing (16, 43, 20) with a plurality of through holes (14, 22) 
extending between a first and a second surface of the housing and defining a 
central axis; positioning a plurality of elongated contact members (10) in the 
through holes along their central axes, the contacts having first (12) and second 
(42) ends extending respectively above the first and second surface of the 
housing; and a resilient member (18) comprising a compliant encapsulating 
material (see column 3, lines 34 to 35: insulating elastomeric element) interposed 
between a portion of the contact members and the housing, such that the 
movement of the contact members (10) along their respective central axes is 
controlled. Since the contact members (10) are resiliently biassed by the 
elastomeric element (18) (see abstract; column 1 , lines 4 to 7), they are suitable 
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to electrically interconnect terminals on a flexible circuit member with terminals on 
a second circuit member. 

3.2. The subject-matter of claims 1 and 42 differs from the teaching of D2 only in that 
the elastomeric element controlling the movement of the electric contacts is 
interposed between a portion of the electrical contacts and a portion of the 
respective through holes, instead of being a separate sheet as in D2 (see also 
applicant's response to the written opinion, page 2, the three last paragraphs). 

3.3. This distinguishing feature is however a mere design option widely used in the art 
(see e.g. document D7, in particular figures 1 to 4 and accompanying text, which 
also relates to an array of elongated contact members resiliently retained in 
throughholes in a housing: as equivalent biassing means, D7 describes an 
elastomer sheet 28 as in figure 1 , or an elastomeric cylinder 46 between contact 
member and throughhole as in figures 2 to 4; see also column 7, lines 62 to 65). 
The skilled person would use the latter option e.g. to obtain a more compact 
connector (since sheet 28 can now be dispensed with, thus allowing to reduce the 
overall thickness of the device), or to increase its mechanical strength (since for a 
constant device thickness, the space previously occupied by elastomer 28 is now 
occupied by housing 26). Thus starting from D2 and using only her general 
knowledge as illustrated by D7, she would arrive at the subject-matter of claims 1 
and 42, which is therefore obvious. 

4. The subject-matter of independent claims 17, 30 and 31 does not meet the 
requirements of Article 33(3) PCT regarding inventive step with respect to 
documents D3 and D5. 

4.1 . Document D3 (see in particular figures 1 to 3 and accompanying text) describes 
an electrical connector (see title: "test contactor") in an electrical interconnect 
assembly, and a method of manufacturing the same, where a flexible circuit 
member (consisting of an interface board 320 with contact pads 322, and of an 
anisotropic compliant conductive interposer 214; see page 6, lines 23 to 24) is 
electrically interconnected with a second circuit member (electrical component 
under test 202), comprising: providing a housing (guide plate 108) with a plurality 
of through holes (openings 206) extending between a first and a second surface 
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of housing (108) and defining a central axis; positioning a plurality of elongated 
contact members (208) in the through holes (206) along their central axes, the 
contacts having first (300) and second (310) ends extending respectively above 
the first and second surface of housing (108); and retaining the electrical contact 
members (208) in through holes (206) by a resilient member (namely the 
compliant interposer 314 which is part of the flexible circuit member) such that the 
movements of the contact members (208) along their respective central axes is 
controlled. 

In his response to the written opinion (see page 3, paragraph 3), the applicant 
submits that the interposer (214) of D3 does not correspond to the flexible circuit 
member illustrated in figure 10 of the present application. However, said compliant 
conductive interposer (214) comprises conductors (352) which conduct electrical 
signals from contact members (208) to contact pads (322) of interface board (320) 
(see page 8, line 5 to page 9 line 12); thus, combined with said interface board 
(320), compliant interposer (214) does provide a flexible circuit member, albeit 
one which is flexible only locally. But even if was specified that the circuit member 
is flexible as a whole (e.g. a flexible PCB sheet as in the present application), this 
feature would not contribute to an inventive step, since it is merely a well known 
equivalent for resiliently controlling the movement of contact pins (see e.g. 
document D5, which also relates to a contactor with an array of resilient contact 
pins: in the embodiment of figure 15, resiliency is provided by an elastomeric 
sheet 41 on a rigid glass base 39, while in the embodiment of figures 6 and 8, the 
resiliency is provided through a flexible printed circuit film 34). 

4.2. It is further noted that in D3, the housing (108) comprises a device site (200) for 
receiving the electrical component (202) (see figure 2; page 6, lines 14 to 16), and 
therefore anticipates the feature added by claim 21 of the present application. 

4.3. Hence, the subject-matter of claims 17, 30 and 31 differs from the teaching of D3 
only in that the electrical contact members have one surface attached to the 
terminals on the flexible circuit member. However, as discussed in section 4.1 
above, the skilled person would use a flexible PCB sheet (like that disclosed in 

. figures 6 and 8 of D5) as an equivalent to the flexible circuit member used in D3; 
in that case, she would attach the contact members to the terminals of the flexible 
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circuit member (e.g. by soldering) each time the requirement of a permanent (and 
thus more reliable) connection prevails over the opportunity of more easily 
reconfiguring the external circuitry (as is allowed by the flexible interposer used in 
D3; see also the discussion page 13, line 29 to page 14, line 5). Thus, starting 
from D3 and using only her general knowledge as illustrated by D5, she would 
arrive at the subject-matter of claims 17, 30 and 31 , which is therefore obvious. 

5. The dependent claims do not contain any additional features which, in 
combination with the features of any claim to which they refer, meet the 
requirements of article 33(3) PCT with respect to inventive step. 

5.1 . The additional feature of claim 2 is rendered obvious by D5 (see figures 6 and 8, 
and in particular the contact pins 42 attached to the flexible circuit member 34; 
see also the discussion in section 4.3 above). That of claims 3, 18 and 33 is 
rendered obvious by D4 (see e.g. figures 2 and 15). 

5.2. The feature added by claims 4, 5, 19, 36 and 37 is known from D5 (see in 
particular in figure 6, the flexible circuit member (34) connected to the contact pins 
(42) of a probe card, the compliant member (33) and the back-up member (31 , 
32)). That added by claims 6, 21 and 41 is known form D3 (see figure 2 and page 
6, lines 14 to 16: the housing 108 comprises a device site 200 for receiving the 
electrical component 202). 

5.3. The additional feature of claims 1 1 and 25 is known from D1 (see column 6, line 
67 to column 7, line 2), as is that of claim 13 (see in figure 2, the tips 26), of claim 
14 (see in figure 2, the heads 28), of claim 15 (as is readily seen from figure 1), of 
claim 27 (see in figure 2, the probes 24 extending through flex circuit 30) and of 
claim 40 (see again in figure 2, the tips 26 of the probes 24 engaging with the 
circuit elements on printed circuit board 12). 

5.4. The additional features of claim 7 (members and terminals to be connected 
having corresponding shapes), of claim 8, 22, 23 and 38 (type of contact and of 
circuit to be contacted), of claims 9 and 10 (composition and form of contact 
members), and of claims 12, 26 and 39 (method for contacting flexible circuit to 



Form PCT/Separate Sheet/409 (Sheet 6) (EPO-April 1997) 



( 

INTERNATIONAL PRELIMINARY International application No. PCT/USOO/20748 

EXAMINATION REPORT - SEPARATE SHEET 



contact members) are mere design features which the skilled person would use 
according to circumstances without exceeding her ordinary competences. 

5.5. The feature added by claims 16, 20, 24, 32 and 34 is known from each of D2 

(resilient member 18) and D7 (resilient members 28 in figure 1 and 46 in figures 2 
to 4). Those added by claims 28 and 29 are rendered obvious by D6 (see in 
figures 1 and 5, the flexible circuit 15 wrapped around a resilient member 16 and 
having contacts on its both sides, so that it can be used in any type of stacked 
assembly). That added by claim 35 is rendered obvious by D7 (see in figure 1 , the 
compliant encapsulating layer 28). 

Re Item VII 

Certain defects in the international application 

1 . Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the document D7 is not 
identified in the description and the relevant background art disclosed therein is 
not at least briefly discussed. 

2. Contrary to the requirements of Rule 6.3(b) PCT, the independent claims are not 
properly drafted in the two-part form, which is appropriate in the present case, 
with those features which in combination are part of the closest prior art (cf. e.g. 
documents D1 to D3) being placed in the preamble (Rule 6.3(b)(i) PCT) and the 
remaining features in the characterizing part of the claim (Rule 6.3(b)(ii) PCT). 

3. The features of the claims are not provided with reference signs placed in 
parentheses contrary to the requirement of Rule 6.2(b) PCT which applies to both 
the preamble and characterising portion. 

Re Item VIII 

Certain observations on the international application 

1 . Claim 1 seeks to define a physical entity (namely an electrical connector) by 

reference to the entity's use (namely for electrically interconnecting terminals on a 
flexible circuit member to ...). This gives rise to an ambiguity. The claim should 
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therefore refer to an "electrical connector suitable for electrically interconnecting 
terminals on a flexible circuit member to 

2. Claim 2 attempts to define a first entity (the electrical connector) in terms of its 
relationship to a second entity (the flexible circuit), which again gives rise to an 
ambiguity. Claim 2 should therefore be directed to an electrical interconnect 
assembly (like independent claim 30). 

The same objection applies to claim 17 (see lines 25 to 26: "attached to ... the 
terminals on the flexible circuit member"). 
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the conductive elements is generally not controllable. Elastomeric connectors 
may also exhibit a relatively high electrical resistance through the 
interconnection between the associated circuit elements. The interconnection 
with the circuit elements can be sensitive to dust, debris, oxidation, temperature 
5 fluctuations, vibration, and other environmental elements that may adversely 
affect the connection. 

The problems associated with connector design are multiplied 
when multiple integrated circuit devices are packaged together in functional 
groups. The traditional way is to solder the components to a printed circuit 

10 board, flex circuit, or ceramic substrate in either a bare die silicon integrated 
circuit form or packaged form. Multi-chip modules, ball grids, array 
packaging, and chip scale packaging have evolved to allow multiple integrated 
circuit devices to be interconnected in a group. 

One of the major issues regarding these technologies is the 

1 5 difficulty in soldering the components, while ensuring that reject conditions do 
not exist. Many of these devices rely on balls of solder attached to the 
underside of the integrated circuit device which is then reflown to connect with 
surface mount pads of the printed circuit board, flex circuit, or ceramic 
substrate. In some circumstances, these joints are generally not very reliable or 

20 easy to inspect for defects. The process to remove and repair a damaged or 
defective device is costly and many times results in unusable electronic 
components and damage to other components in the functional group. 

Multi-chip modules have had slow acceptance in the industry due 
to the lack of large scale known good die for integrated circuits that have been 

25 tested and burned-in at the silicon level. These dies are then mounted to a 
substrate which interconnect several components. As the number of devices 
increases, the probability of failure increases dramatically. With the chance of 
one device failing in some way and effective means of repairing or replacing 
currently unavailable, yield rates have been low and the manufacturing costs 

30 high. 
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What Is Claimed Is: 

1 . An electrical connector for electrically interconnecting 
terminals on a flexible circuit member with terminals on a second circuit 
5 member, the electrical connector comprising: 

a housing having a plurality of through holes extending between 
a first surface and a second surface, each of the through holes defining a central 
axis; 

a plurality of elongated electrical contacts positioned in at least a 
10 portion of the through holes and oriented along the central axes, the electrical 
contacts having first ends extending above the first surface adapted to couple 
electrically with the terminals on the flexible circuit member, and second ends 
extending above the second surface to couple electrically with the second 
circuit member; and 
15 a resilient member controlling movement of the electrical 

contacts along their respective central axes. 



2. The electrical connector of claim 1 wherein the resilient 
member comprises a compliant encapsulating material interposed between a 
20 portion of the through hole and a portion of the electrical contacts. 



25 



3. The electrical connector of claim 1 wherein the resilient 
member comprises a compliant encapsulating material surrounding a portion of 
the electrical contacts along the first surface of the housing. 

4. The electrical connector of claim 1 wherein the resilient 
member comprises the flexible circuit member. 
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5. The electrical connector of claim 1 wherein the resilient 
member comprises singulated terminals on the flexible circuit member. 
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6. The electrical connector of claim 1 wherein the resilient 
member comprises a complaint material positioned along a surface of the 
flexible circuit member opposite the terminals of the flexible circuit member. 

5 

7. The electrical connector of claim 6 further including a 
back-up member supporting the complaint material. 



8. The electrical connector of claim 1 wherein the second 
10 surface of the housing includes at least one device site corresponding to the 
second circuit member. 



9. The electrical connector of claim 1 wherein the second 
ends of the electrical contacts have a shape that corresponds to a shape of the 
1 5 terminals on the second circuit member. 



10. The electrical connector of claim 1 wherein the second 
ends of the electrical contacts are capable of engaging with a connector member 
selected from the group consisting of a flexible circuit, a ribbon connector, a 

20 cable, a printed circuit board, a ball grid array (BGA), a land grid array (LGA), 
a plastic leaded chip carrier (PLCC), a pin grid array (PGA), a small outline 
integrated circuit (SOIC), a dual in-line package (DIP), a quad flat package 
(QFP), a leadless chip carrier (LCC), a chip scale package (CSP), or packaged 
or unpackaged integrated circuits. 

25 

1 1 . The electrical connector of claim 1 wherein the electrical 
contacts are one of a homogeneous material or a multi-layered construction. 
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12. The electrical connector of claim 1 wherein the electrical 
contacts have a cross-sectional shape selected from one of circular, oval, 
polygonal, and rectangular. 

5 13. The electrical connector of claim 1 wherein a portion of 

the flexible circuit member is bonded to the first surface of the housing with an 
adhesive. 

14. The electrical connector of claim 1 wherein the electrical 
10 contacts are electrically coupled to the flex circuit using one or more of 

compressive force, solder, wedge bonding, conductive adhesives, ultrasonic 
bonding and wire bonding. 

15. The electrical connector of claim 1 wherein the second 
15 ends of at least two of the electrical contacts extend beyond the second surface 

of the housing by a different amount. 

16. The electrical connector of claim 1 wherein electrical 
contacts have a larger cross section proximate the first end than at the second 

20 end. 

17. The electrical connector of claim 1 wherein the plurality 
of through holes are arranged in a two-dimensional array. 

25 18. The electrical connector of claim 1 wherein the resilient 

member comprises a compliant encapsulating member elastically bonding the 
electrical contacts to the housing. 
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19. An electrical connector for electrically interconnecting 
terminals on a flexible circuit member with terminals on a second circuit 
member, the electrical connector comprising: 

a housing having a plurality of through holes extending between 
5 a first surface and a second surface, each of the through holes defining a central 
axis; 

a plurality of elongated electrical contacts positioned in at least 
some of the through holes and oriented along the central axes, the electrical 
contacts having first ends extending above the first surface and coupling 
1 0 electrically with the terminals on the flexible circuit member, and second ends 
extending above the second surface to couple electrically with the second 
circuit member; and 

a resilient member controlling movement of the electrical 
contacts along their respective central axes. 

15 

20. The electrical connector of claim 19 wherein the 
compliant encapsulating member elastically bonds the electrical contacts to the 
housing. 

20 21. An electrical interconnect assembly for electrically 

coupling with a second circuit member, comprising: 

a flexible circuit member having terminals along a first surface; 
a housing having a plurality of through holes extending between 
a first surface and a second surface, each of the through holes defining a central 
25 axis; 

a plurality of elongated electrical contacts positioned in at least 
some of the through holes and oriented along the central axes, the electrical 
contacts having first ends extending above the first surface and electrically 
coupled with the terminals on the flexible circuit member, and second ends 
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extending above the second surface to couple electrically with the second 
circuit member; and 

a resilient member controlling movement of the electrical 
contacts along their respective central axes. 

5 

22. The electrical interconnect assembly of claim 21 wherein 
the second surface of the housing includes at least one device site. 

23. The electrical interconnect assembly of claim 21 wherein 
10 the second circuit member is one of a printed circuit board, a flexible circuit, a 

bare-die device, an integrated circuit device, an organic or inorganic substrate, a 
rigid circuit, or a wafer containing a plurality of integrated circuit devices. 

24. The electrical interconnect assembly of claim 21 wherein 

1 5 the second ends of the electrical contacts comprises one or more of die level test 
probes, wafer probes, and printed circuit board probes. 

25. The electrical interconnect assembly of claim 21 wherein 
the resilient member comprises one of a compliant encapsulating material 

20 interposed between a portion of the through hole and a portion of the electrical 
contacts, a compliant encapsulating material surrounding a portion of the 
electrical contacts along the first surface of the housing, the flexible circuit 
member, singulated terminals on the flexible circuit member, or a complaint 
material positioned along a surface of the flexible circuit member opposite the 

25 terminals. 

26. The electrical interconnect assembly of claim 21 wherein 
a portion of the flexible circuit member is bonded to the first surface of the 
housing with an adhesive. 

30 
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27. The electrical interconnect assembly of claim 21 wherein 
the electrical contacts are electrically coupled to the flex circuit using one or 
more of compressive force, solder, wedge bonding, conductive adhesives, 
ultrasonic bonding and wire bonding. 

5 

28. The electrical interconnect assembly of claim 21 wherein 
the first end of at least one of the electrical contacts extends through the flexible 
circuit member. 



10 29. The electrical interconnect assembly of claim 21 wherein 

the flexible circuit member is folded over a resilient member to electrically 
couple two electrical interconnect assemblies in a stacked configuration. 



30. The electrical interconnect assembly of claim 2 1 wherein 
15 the flexible circuit member comprises electrical contact pads along a second 
surface thereof. 



3 1 . An electrical interconnect assembly for electrically 
coupling with a second and a third circuit member, comprising: 
20 a flexible circuit member having a plurality of terminals; 

a first housing having a plurality of through holes extending 
between a first surface and a second surface, each of the through holes defining 
a central axis, a plurality of elongated electrical contacts positioned in at least 
some of the through holes and oriented along the central axes, the electrical 
25 contacts having first ends extending above the first surface and electrically 

coupled to terminals on the flexible circuit member, and second ends extending 
above the second surface to couple electrically with the second circuit member; 

a second housing having a plurality of through holes extending 
between a first surface and a second surface, each of the through holes defining 
30 a central axis, a plurality of elongated electrical contacts positioned in at least 
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some of the through holes and oriented along the central axes, the electrical 
contacts having first ends extending above the first surface and electrically 
coupled to terminals on the flexible circuit member, and second ends extending 
above the second surface to couple electrically with the third circuit member, 
5 the first surface of the first housing being positioned opposite the first surface of 
the second housing; and 

a resilient member controlling movement of the electrical 
contacts along their respective central axes. 

32. A method of making an electrical interconnect comprising 

the steps of: 

providing a housing with a plurality of through holes extending 
between a first surface and a second surface, each of the through holes defining 
a central axis; 

positioning a plurality of elongated electrical contacts in at least 
some the through holes oriented along the central axes, the electrical contacts 
having first ends extending above the first surface; 

retaining the electrical contacts in the through holes; and 
electrically coupling the first ends with the terminals on a flexible 
circuit member so that the second ends extending above the second surface. 

33. The method of claim 32 comprising the step of applying a 
resilient member to control movement of the electrical contacts along their 
respective central axes. 

25 

34. The method of claim 32 comprising the step of singulating 
the terminals on the flexible circuit member. 

35. The method of claim 32 wherein the step of positioning a 
30 plurality of electrical contacts in the through holes comprises the steps of: 

35 
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applying a soldermask material along the first surface; 
planarizing the soldermask material and a portion of the electrical 
contacts extending above the first surface; and 
removing the soldermask. 

5 

36. The method of claim 35 comprising the step of applying a 
resilient member to control movement of the electrical contacts along their 
respective central axes before applying the soldermask. 



10 37. The method of claim 35 comprising the step modifying 

the shape of the first or second ends of the electrical contacts by etching, 
grinding, abrating, ablating before removing the solder mask. 



38. The method of claim 32 wherein the step of retaining the 
15 electrical contacts in the through holes comprises interposing a compliant 

encapsulating material between a portion of the through hole and a portion of 
the electrical contacts. 



39. The method of claim 32 wherein the step of retaining the 
20 electrical contacts in the through holes comprises surrounding a portion of the 
electrical contacts with a compliant encapsulating material along the first 
surface of the housing. 



40. The method of claim 32 wherein the step of retaining the 
25 electrical contacts in the through holes comprises bonding the electrical contacts 
to the terminals on the flexible circuit member. 



41 . The method of claim 40 wherein the step of retaining the 
electrical contacts in the through holes comprises positioning a complaint 
30 material along a surface of the flexible circuit member opposite the terminals. 
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42. The method of claim 32 wherein the step of retaining the 
electrical contacts in the through holes comprises bonding the electrical contacts 
to the terminals on the flexible circuit member and singulating one or more of 

5 the terminals. 

43. The method of claim 42 further comprising positioning a 
back-up member behind the compliant material. 

10 44. The method of claim 32 wherein the second ends of the 

electrical contacts are modified to have a shape capable of engaging with a 
second circuit member selected from the group consisting of a flexible circuit, a 
ribbon connector, a cable, a printed circuit board, a ball grid array (BGA), a 
land grid array (LGA), a plastic leaded chip carrier (PLCC), a pin grid array 

15 (PGA), a small outline integrated circuit (SOIC), a dual in-line package (DIP), a 
quad flat package (QFP), a leadless chip carrier (LCC), a chip scale package 
(CSP), packaged and unpackaged integrated circuits. 

45. The method of claim 32 wherein the electrical contacts are 
20 electrically coupled to the flex circuit using one or more of compressive forces, 

solder, wedge bonding, conductive adhesives, ultrasonic bonding and wire 
bonding. 

46. The method of claim 32 comprising the step of engaging 
25 the second ends of the electrical contacts with a second circuit member. 

47. The method of claim 32 comprising the step of preparing 
at least one device site on the second surface of the housing. 
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48. A method of making an electrical interconnect for 
electrically coupling terminals on a flexible circuit member with terminals on a 
second circuit member, comprising the steps of: 

providing a housing having a plurality of through holes extending 
5 between a first surface and a second surface, each of the through holes defining 
a central axis; 

positioning a plurality of elongated electrical contacts in at least 
some of the through holes oriented along the central axes, the electrical contacts 
having first ends extending above the first surface; and 
10 elastically bonding the electrical contacts in the through holes. 
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Electrical connector and interconnect assembly, and method 
of manufacturing the same, where a plurality of elongated 
contact members are positioned along the central axis of 
through holes in a housing, with both ends of the contact 
members extending above a respective surface of the housing, 
and where a resilient member controls the movement of the 
contact members along their central axis, 
characterized in that the resilient member comprises a 
compliant material between a portion of the through holes 
and a portion of the respective contact members. 



2. Claims: 3, 

25 (as far as it recites the features of claim 3), 
39 



Electrical connector and interconnect assembly, and method 
of manufacturing the same, where a plurality of elongated 
contact members are positioned along the central axis of 
through holes in a housing, with both ends of the contact 
members extending above a respective surface of the housing, 
and where a resilient member controls the movement of the 
contact members along their central axis, 
characterized in that the resilient member comprises a 
compliant material surrounding a portion of the electrical 
contacts along a surface of the housing. 



3. Claims: 4-7, 
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Electrical connector and interconnect assembly, and method 
of manufacturing the same, where a plurality of elongated 
contact members are positioned along the central axis of 
through holes in a housing, with both ends of the contact 
members extending above a respective surface of the housing, 
and where a resilient member controls the movement of the 
contact members along their central axis, 
characterized in that the resilient member comprises a 
flexible circuit member. 
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Method of manufacturing an electrical interconnect assembly, 
where a plurality of elongated contact members are 
positioned along the central axis of through holes in a 
housing, with both ends of the contact members extending 
above a respective surface of the housing, and where the 
contact members are retained in the through holes, 
characterized in that a solder mask is applied to a surface 
of the housing, and that then the solder mask is planarized 
together with the contact members. 
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